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ABSTRACT
The effects of dietary proteins with different arginine/lysine ratios on serum cholesterol

levels and hormonal status were studied in male rats fed cholesterol-free semipurified diets for

4 weeks. The dietary proteins examined were casein, pollack protein, sardine protein, egg yolk

protein, soybean protein, rice protein and peanut protein. The antihypercholesterolemic effect

of vegetable proteins compared to animal proteins was certified. There was a negative

correlation (y= —0.74) between the serum cholesterol level and the arginine/lysine ratio of

dietary protein, indicating a crucial role of this ratio to determine the serum cholesterol level.

In general, the fasting level of circulating insulin was lower whereas that of glucagon was

higher on feeding vegetable proteins, thus resulting in a reduction of the insulin/glucagon

ratio. Changes in the hormonal status may be relevant to the cholesterol-lowering action of

the vegetable protein.
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Table 1.

of dietary proteins

Protein contents and arginine/lysine ratios

Protein
Protein sources content Arginine./lysine
(%) ratio
Casein 90.6 0.48
Pollack 91.8 0.70
Sardine 90. 4 0.72
Egg yolk 90.0 0.96
Soybean 90.0 1.07
Rice 90.0 2.75
Peanut 88.0 3.94

Protein conversion factor : 6.25 for casein, fish proteins, egg

yolk protein and soybean protein ; 5.95 for rice protein and 5. 46

for peanut protein.

Table 2. Effects of dietary proteins on concentrations of serum lipids!

Dietary proteins Cholestero} Triglyceride Phospholipid Lipoperoxide
(mg/100 ml) (mg/100 ml) (mg/100 ml) (nmol/ml)
Experiment 1.
Casein 123 +4° 140+20 192 +14° 2.08+0.30
Pollack 123 72 153+18 181 £11%¢ 2.09%0.24
Soybean 90.7+5.7° 134+11 145+10¢¢ 1.85+0.13
Rice 78.0£2.2b 132+13 140 £20° 1.56+0.13
Experiment II.
Casein 95.6+5. 42 154+ 8° ND? ND
Sardine 92.8+4. 5%¢ 164+ 6° ND ND
Egg yolk 86.5+4. 6°° 156 +11® ND ND
Soybean 72.543. 4bd 143 +10%¢ ND ND
Rice 82.6+3. 3¢ 123+ 6b¢ ND ND
Peanut 66.3+4.8¢ 120+ 6b¢ ND ND

1: Mean+SE for 7 (Exp. I) or 8 (Exp. II) rats.

2: Not determined.

Values bearing different letters are significantly different at p<0. 05.
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Table 3. Effects of dietary proteins on concentrations of liver lipids!

. . Cholesterol Triglyceride Phospholipid
Dietary proteins (mg/g) (mg/g) (rlilg,/gl))
Experiment I .

Casein 3.32+0.10° 19.3+0.8 40.1+0.7

Pollack 3.30+0. 062 16.3+1.3 39.5+0.8

Soybean 3.15+0. 072 16.44+0.8 40.0£0.5

Rice 3.01+0.08" 17.5+1.1 41.9+1.3
Experiment II

Changes 3.44+0.17 13.3+1.2 38.9+0.6

Sardine 3.09£0.07 14.5+1.1 39.240.5

Egg yolk 3.33£0.21 11.3+0.7 35.7+£0.8

Soybean 2.96+0.06 12.340.8 39.7+0.4

Rice 3.1940.11 14.5+1.5 39.0+0.4

Peanut 3.66+0.31 12.6+1.7 38.5+0.6

1: Mean=SE for 7 (Exp. I ) or 8 (Exp. II) rats.
Values bearing different letters are significantly different at p<0. 05.

Table 4. Effects of dietary proteins on fecal excretion of steroids

. . Stool weight
Dietary proteins g

Neutral steroids Acidic steroids

(g/day)? (mg/day) (mg/day)

Experiment I
Casein 0.88+0.04 4.30+0. 232 5.43+0.77*
Pollack 0.92+0.03 6.42+0.22° 2.73+0. 35
Soybean 0.93+0.05 6.25+0. 36° 6.27+0.60°
Rice 0.91+0.04 8.49+0. 54°¢ 6.47+0. 982

Experiment 1I
Casein 0.72+0. 022 4.10+0. 20° 3.87+£0.552
Sardine 0.87£0.03 5.89+0. 30b¢ 4.98+0. 81
Egg yolk 1.16+0. 08" 4.72+0. 112 3.65+0. 372
Soybean 1.13+0.11° 8.48+0. 714 7.84+1. 45
Rice 0.82£0. 06 5.014:0. 45°¢ 5.06+0.532
Peanut 1.304+0.07° 4.17+0. 492 4.16£0. 672

1: Mean=+SE for 7
2: Dry weight.

(Exp. 1) or 8 (Exp. II) rats.

Values bearing different letters are significantly different at p<0. 05.
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Table 5. Effects of dietary proteins on concentrations of serum
glucose, insulin and glucagon

Serum Serum Plasma
Dietary proteins glucose insulin glucagon  Insulin/glucagon
(mg/100 ml) (1U/ml) (pg/ml) ratio
Experiment II
Casein 140 £11¢ 19.6+2.1 24.1+£2.2 0.81£0.112
Sardine 136+ 6° 20.4+3.5 24.6+2.4 0.85+0.122
Egg yolk 135 £124¢ 17.3£2.5 32.0+£4.1 0.54 0. 05b¢
Soybean 116 £ 6°¢ 18.8£2.9 32.6%5.1 0.66+0. 15%¢
Rice 111+ 7b¢ 14.2£1.8 36.1+£3.7 0.43£0.07"¢
Peanut 106+ §° 10.7+1.5 31.9+4.4 0.36=+0.05°

1: Mean=*SE for 8 rats.

Values bearing different letters are significantly different at p<<0. 05.
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